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,QWHUQDWLRQDO&RQIHUHQFHRQ)XWXUH&RPSXWHU6XSSRUWHG(GXFDWLRQ
5HVHDUFKRQ/HDUQLQJ(IIHFWLYHQHVVRI/HDUQHURULHQWHG
7HDFKLQJ6WUDWHJLHV8VHGRQWKH6XEMHFWRI³,QWHULRU:LULQJ
3UDFWLFH
&KLK&KXQJ:DQJD<L/RQJ/HHE7VDLU5RQJ&KHQF-RQJ%L:HLG
'HSDUWPHQWRI(OHFWULFDO(QJLQHHULQJ1DWLRQDO&KDQJKXD8QLYHUVLW\RI(GXFDWLRQ1R6KL'D5RDG&KDQJKXD&LW\&KDQJKXD
7DLZDQ
ZDQJFF#FFQFXHHGXWZ
$EVWUDFW
,QWHULRUZLULQJZRUN LV D SUDFWLFDO VNLOO DVZHOO DV D SDUW RI SRZHU V\VWHP FRQILJXUDWLRQ SODQQLQJZKLFK DSSO\ WR
KRXVLQJ IDFWRU\ EXVLQHVV EXLOGLQJ DQG HYHQ WKHPH SDUN«HWF EHVLGHV WKDW LW LV DOVR D FHUWDLQ SUHVHUYLFH WUDLQLQJ IRU
HOHFWULFDOWHFKQLFLDQV+RZHYHULWLVQRWHDV\WROHDUQSUDFWLFDOVNLOODWVFKRROEHFDXVHWKHWUDGLWLRQDOOHDUQLQJHQYLURQPHQW
LV EDVHG RQ WHDFKHUFHQWHUHG PRVWO\ WHDFKHUV GR QRW IRFXV RQ VWXGHQWV¶ LQGLYLGXDO OHDUQLQJ GLIIHUHQFH DQG VSHFLILF
SURILFLHQF\ OHYHOZKR SURYLGH WKHRU\ H[SODQDWLRQ LQ HLWKHU LPSOLFLW RU H[SOLFLWZD\V EXW OHVV SUDFWLFH GHPRQVWUDWLRQ LQ
OHFWXUHV,QWKLVVLWXDWLRQVWXGHQWVGRQRWKDYHHQRXJKLQSXWWRDFTXLUHEDFNJURXQGNQRZOHGJHDQGH[SHULHQFHRIVSHFLILF
SURIHVVLRQDOWRGRSUDFWLFHVKHQFHWKH\PD\KDYHJDSVEHWZHHQWKHRU\DQGSUDFWLFH7KHSUHVHQWVWXG\DLPHGWRLQYHVWLJDWH
WKHHIIHFWVRIWZRW\SHVRILQVWUXFWLRQRQWKHYRFDWLRQDOKLJKVFKRROVWXGHQWV¶OHDUQLQJSHUIRUPDQFHRILQWHULRUZLULQJZRUN
6SHFLILFDOO\LWZDVGHVLJQHGWRWHVWZKHWKHUOHDQHUFHQWHUHGLQVWUXFWLRQDQGWUDGLWLRQDOLQVWUXFWLRQKDGDQ\HIIHFWVRQWKHVH
VWXGHQWV¶OHDUQLQJSHUIRUPDQFH7KHSDUWLFLSDQWVZHUHVWXGHQWVLQRQHFODVVIURPHOHFWULFDOHQJLQHHULQJPDMRUZKRZDV
UDQGRPO\DQGHTXDOO\DVVLJQHGWRWKHWZRLQVWUXFWLRQDOJURXSV%RWKRIWKHVHWZRJURXSVUHFHLYHGVL[KRXUVSHUZHHNIRU
QLQHZHHNV KRXUVDQGDSUHWHVWZDVDGPLQLVWHUHG WR WKHSDUWLFLSDQWV WRPHDVXUH WKHLUSURIHVVLRQDOFRPSHWHQFHDQG
WURXEOHVKRRWLQJDELOLW\RI LQWHULRUZLULQJZRUN$IWHU WKH LQVWUXFWLRQFRPSOHWHGDSUDFWLFHRI LQWHULRUZLULQJZRUNZDV
JLYHQ WR HYDOXDWH VWXGHQWV¶ RYHUDOO SHUIRUPDQFH DQG WURXEOHVKRRWLQJ DELOLW\ DV WKH SRVWWHVW 7KH UHVXOWV LQGLFDWHG WKDW
OHDQHUFHQWHUHGLQVWUXFWLRQKDYHDJUHDWHUHIIHFWRQVWXGHQWV¶RYHUDOOSHUIRUPDQFH0 DQGWURXEOHVKRRWLQJDELOLW\
0 RILQWHULRUZLULQJZRUN7KHVHILQGLQJVVXJJHVWWKDWOHDUQHUFHQWHUHGLQVWUXFWLRQLVKHOSIXOIRUYRFDWLRQDOKLJK
VFKRROHOHFWULFDOHQJLQHHULQJPDMRUVWXGHQWVLQLQWHULRUZLULQJZRUNERWKSUDFWLFHDQGWURXEOHVKRRWLQJSHUIRUPDQFHDQG
WKH\KDYHSRVLWLYHFRUUHODWLRQ

3XEOLVKHGE\(OVHYLHU%9
6HOHFWLRQDQGSHHUUHYLHZXQGHUUHVSRQVLELOLW\RI,QIRUPDWLRQ(QJLQHHULQJ5HVHDUFK,QVWLWXWH

.H\ZRUGV,QVWUXFWLRQDO6WUDWHJLHVLQWHULRUZLULQJOHDUQLQJHIIHFWLYHQHVVTXHVWLRQPRGHWHDFKLQJVWUDWHJ\

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,QWURGXFWLRQ
7KH OHDUQHU¶V OHDUQLQJ RXWFRPH DQG WKH WHDFKHU¶V WHDFKLQJ DFWLYLW\ DUUDQJHPHQWV DUH FORVHO\ UHODWHG
WKHUHIRUH WHDFKLQJ VWUDWHJLHV ,QVWUXFWLRQDO 6WUDWHJLHV LV WKH PHWKRG XVHG WR SURPRWH WKH HIIHFWLYHQHVV RI
OHDUQLQJDQGWKHNH\LQGLFDWRURIZKHWKHUWHDFKLQJPRGHOVDFKLHYHGOHDUQLQJHIIHFWLYHQHVV/HDUQLQJDFWLYLWLHV
FDQ EH GLYLGHG LQWR WZR W\SHV DFWLYH DQG SDVVLYH 7KH OHDUQHU FDQ VHOI OHDUQ WKURXJK H[SORUDWLRQ RUZLWK
NQRZOHGJH SURYLGHG E\ DQ LQVWUXFWRU DQG WHDFKLQJ VWUDWHJLHV LV WKH FRGH WKDW EULGJHV WKHVH WZR H[WUHPHV
8VLQJ WKH VWXGHQW¶V OHDUQLQJ RXWFRPHV DV WKH LQGH[ LV DOUHDG\ WKH FRUH WKLQNLQJ RI WKH HUD RI NQRZOHGJH
HFRQRP\>@)RFXVRQOHDUQLQJVKRXOGKDYHH[SHULHQFHEDFNJURXQGWDOHQWDQGLQWHUHVWWKURXJKLQVSLUDWLRQDO
WHDFKLQJPHWKRGVWRVWLPXODWHOHDUQLQJPRWLYDWLRQWRDFKLHYHWKHOHDUQLQJREMHFWLYHVDQGDFKLHYHPHQWV+DQGV
RQVNLOOVOHDUQLQJVKRXOGEHLPSOHPHQWHGDSSURSULDWHO\XVLQJWKHOHDUQHUWRJXLGHWHDFKLQJVWUDWHJLHVLPSURYH
WKH VWXGHQW¶V OHDUQLQJ DWWLWXGH DQG LQFUHDVH WKH VWXGHQW¶V OHDUQLQJ HIIHFWLYHQHVV DQG XVH FODVVURRP
PDQDJHPHQWVNLOOVWRHQFRXUDJHHIIHFWLYHVPDOOJURXSFRRSHUDWLYHOHDUQLQJDFWLYLWLHV%DVHGRQWKHDERYHWKLV
DUWLFOH IRUPXODWHV WKH IROORZLQJ UHVHDUFK REMHFWLYHV  H[SORUH WKH DFKLHYHPHQWV RI WHDFKLQJ VWUDWHJLHV
RULHQWHG RQ VWXGHQW OHDUQLQJ LQ WKH ³,QWHULRU:LULQJ3UDFWLFH VXEMHFW  LQYHVWLJDWH WKH DIIHFW RI WHDFKLQJ
VWUDWHJLHV RULHQWHG RQ VWXGHQW OHDUQLQJ KDYH RQ WKH ³,QWHULRU:LULQJ3UDFWLFH´ VXEMHFW SUREOHP VROYLQJ VNLOO
SHUIRUPDQFHXQGHUVWDQGWKHVWXGHQWV
YLHZRIWHDFKLQJVWUDWHJLHVLQWKH,QWHULRU:LULQJ3UDFWLFH´VXEMHFW
/LWHUDU\FRQWULEXWLRQGLVFXVVLRQ
7KHGLVFXVVLRQRILQWHULRUZLULQJLVDVIROORZ
,QWHULRUZLULQJLVDUHVLGHQWLDOSRZHUVXSSO\FRQILJXUDWLRQVNLOOIRUPLQJDVDIHDQGHIIHFWLYHLQWHULRUSRZHU
VRXUFH PDQDJHPHQW WKURXJK FRQGXLWZLULQJ DQG FRQWURO HTXLSPHQW 5HFHQW WHFKQRORJLFDO GHYHORSPHQW DQG
EXLOGLQJ XSGDWH LQWHULRU ZLULQJ DQG SXEOLF VDIHW\ EHFDPH FORVHO\ UHODWHG WR SXEOLF VDIHW\ ZKLFK DIIHFWV
EXLOGLQJSRZHUVXSSO\¶VTXDOLW\DQGHIILFLHQF\ >@0DLQDUHDRIZRUNLQLQWHULRUZLULQJ LQFOXGHV PRWRU
FRQWUROFLUFXLWVDQGFRQWURORIHOHFWULFDOLQVWDOODWLRQWKHLQVWDOODWLRQRIEXVSURGXFWLRQSRZHUWUDQVIRUPHU
DQGKLJKYROWDJH IXVHV LVRODWLQJ VZLWFKHV  DQGSRZHUGLVWULEXWLRQ  UHGXFHGRLO FLUFXLWEUHDNHUVYROWDJH
WUDQVIRUPHUV DQG FRPSHQVDWLRQ FDSDFLWRUV RU VHFRQGDU\ ZLULQJ RI OLJKWQLQJ URG  UHTXLUHG VZLWFKLQJ
RSHUDWLRQDQGSURFHGXUHVIRUWKHFRUUHFWRSHUDWLRQRIHOHFWULFDOHTXLSPHQWFRS\LQJDQGUHDGLQJRIQHXWUDO
SRLQW QRQJURXQGLQJ V\VWHP VLQJOH JURXQG IDXOW KDQGOLQJ PHWHU FRS\ HOHFWULF SROH LQVWDOODWLRQ FURVV DUP
DVVHPEO\ ZLUH LQVWDOODWLRQDQGFDEOHFRQVWUXFWLRQ7KHUHIRUH LQWHULRUZLULQJFRQVWUXFWLRQVNLOOVPXVWJR
WKURXJKULJRURXV WUDLQLQJSURFHVV LQRUGHU WRDFKLHYH WKHSURWHFWLRQRIEXLOGLQJHOHFWULFLW\ VDIHW\ >@ UHGXFH
HOHFWULFOHDNDJHHOHFWULFVKRFNGLVDVWHUHWFDQGWRLQVXUHVDIHW\PHDVXUHVRISHRSOHDQGSURSHUW\
7KHGLVFXVVLRQRIWHDFKLQJVWUDWHJ\RULHQWDWLRQLVDVIROORZ
7HDFKLQJLVDQRSHQIRUPDWV\VWHPZLWKWKHH[WHUQDOHQYLURQPHQWLQSXWWLQJPHVVDJHVDQGLQIRUPDWLRQDQG
WKHRXWSXWLVWKHOHDUQHU6\VWHPFRQFHSWLVVKRZQDVLQ)LJ>@/HDUQHURULHQWHGWHDFKLQJOHDUQHUFHQWHUHG
KDVEHFRPHDKRWHGXFDWLRQDOWRSLFLQUHFHQW\HDUV6RPHVFKRODUVHYHQSRLQWHGRXWWKDWLQHGXFDWLRQUHIRUP
WHDFKHURULHQWHG WHDFKLQJ DSSURDFK PXVW EH FKDQJHG WR D OHDUQHURULHQWHG WHDFKLQJ 8VLQJ OHDUQHU RULHQWHG
FRQFHSW UHIHUV WR WKHPDLQHPSKDVLVEHLQJJLYHQ WR LQGLYLGXDO OHDUQHUVDQG WKHLU OHDUQLQJZLWK OHDUQLQJDQG
WHVWLQJPDWFKLQJHDFKRWKHU>@LQFOXGLQJWKHLUH[SHULHQFHEDFNJURXQGWDOHQWDQGLQWHUHVW7KURXJKWKLVNLQG
RIWHDFKLQJPHWKRGVLQGLYLGXDOOHDUQLQJPRWLYDWLRQFDQEHPRWLYDWHGWRDFKLHYHSHUVRQDOOHDUQLQJJRDOVDQG
DFDGHPLFDFKLHYHPHQW
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
7KHVRFDOOHGOHDUQHURULHQWHGWHDFKLQJPHWKRGVUHIHUVWRWHDFKHUVIRFXVLQJRQSD\LQJDWWHQWLRQWRVWXGHQW¶V
SUREOHPVDQGVWXGHQW¶VIHHOLQJV>@UDWKHUWKDQWKHWHDFKHU¶VSHUVRQDOIHHOLQJV7KHWHDFKHU
VPDLQWDVNLV WR
XQGHUVWDQGWKHVWXGHQWVDQGQRWWRMXGJHWKHVWXGHQWV,QWKHFRXUVHRIOHDUQLQJWKHOHDUQHUVFUHDWHWKHLURZQ
PHDQLQJDQGLQWHUSUHWDWLRQIURPDEDVHRIH[LVWLQJXQGHUVWDQGLQJDQGEHOLHI7HDFKHUVVKRXOGXQGHUVWDQGWKH
SRVLWLYHDVSHFWRIWHDFKLQJFRPHVIURPWKHSRZHURIWKHVWXGHQW¶VLQWHUQDOPRWLYDWLRQWRSXUVXHWKLQJV:KHQ
WHDFKLQJ WHDFKHUVPXVW ILUVW FUHDWH DQ HYROYLQJ DWPRVSKHUH RI WUXVW WR KHOS VWXGHQWV LJQLWH DQG FODULI\ WKH
SXUSRVHRIVWXG\LQJ>@,QVWLJDWHGE\VWXGHQWVWKLUVWIRUNQRZOHGJHWRDFKLHYHWKHJRDORIOHDUQLQJWHDFKLQJ
QRWRQO\KDVWRSD\DWWHQWLRQWRWKHFRQWHQWVRIWKHPDWHULDOEXWDOVREHFRQFHUQHGDERXWWKHVWXGHQWV
HPRWLRQV
DQGDWWLWXGHV3D\DWWHQWLRQWRWKHGHHSHUIHHOLQJVRIWKHVWXGHQWVDWDOOWLPHVLQRUGHUWRUHVSRQGDQGH[SUHVV
\RXUXQGHUVWDQGLQJRIWKHVWXGHQWV

)LJ7HDFKLQJ6\VWHP
7KHGLVFXVVLRQRISUREOHPPHWKRGWHDFKLQJVWUDWHJ\LVDVIROORZ
3UREOHPPHWKRG WHDFKLQJPRGHO LV DSUREOHPEDVHG OHDUQLQJPRGHO ,WSODFHV OHDUQLQJ DQG WHDFKLQJ LQD
FRPSOH[PHDQLQJIXOWHDFKLQJVWUDWHJ\ >@3UREOHPPHWKRGWHDFKLQJPRGHOKDVWKUHHPDMRUEDVLFHOHPHQWV
WKHSUREOHPVFHQDULR VWXGHQWV DQG WHDFKHUV7HDFKHU ,V DJXLGH DQH[DPSOH IRU WKH VWXGHQWV WKLQNRIDQG
UDLVH TXHVWLRQV PRQLWRU OHDUQLQJ HQFRXUDJH DQG LQVSLUH VWXGHQWV WR WKLQN DOORZ WKH VWXGHQW¶V FRQWLQXRXV
SDUWLFLSDWLRQ PRQLWRU DQG DGMXVW WKH GLIILFXOW\ OHYHO RI WKH FKDOOHQJHV DGMXVW WKH PRWLYDWLRQ RI WKH VPDOO
JURXSV DQG DOORZ WKH OHDUQLQJ WR SURFHHG 7KH VWXGHQWV DV D SURDFWLYH SUREOHPVROYLQJ DQG DFWLYH
SDUWLFLSDWLRQ LQSXW W\SH OHDUQLQJ DFWLYH PHDQLQJIXO FRQVWUXFWLRQ 4XHVWLRQ DV WKH LQLWLDO FKDOOHQJH DQG
PRWLYDWLRQ IRU VWXGHQWV WKH VWUXFWXUH LV QRW IL[HG PXVW EH DWWUDFWLYH PRWLYDWHG WR VROYH WKH SUREOHP
FRRUGLQDWLRQPRWLYDWLRQIROORZXSDIWHUEHLQJHVWDEOLVKHGDFFRUGLQJWROHDUQLQJQHHGV
5HVHDUFKPHWKRGV
7KHH[SHULPHQWDOGHVLJQDQGUHVHDUFKVWUXFWXUHDUHDVIROORZ
$VVXPH WKDW WR HIIHFWLYHO\ DFKLHYH WKH UHVHDUFKREMHFWLYHV DQG WHVWV VWXG\ WKH H[SHULPHQWDO JURXSRI
SHRSOHZLOODGRSWWKHOHDUQHURULHQWHGWHDFKLQJVWUDWHJ\7KHFRQWUROJURXSRISHRSOHZLOOXVHWKHWUDGLWLRQDO
WHDFKLQJ VWUDWHJ\7KHH[SHULPHQWDOJURXSVXEMHFWV LQ ³,QWHULRU:LULQJ3UDFWLFH´ZLOOSURFHHGZLWKZHHNV
DQGDWRWDORIKRXUVRIH[SHULPHQWDOWHDFKLQJ([SHULPHQWGHVLJQPRGHOLVVKRZQLQ7DEOH
7DEOH*URXSGLYLVLRQWDEOHRIH[SHULPHQWDOWHDFKLQJ
*URXSV 3UHWHVW ([SHULPHQWDOWUHDWPHQW 3RVWWHVW
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([SHULPHQWDOJURXS < ; <
&RQWUROJURXS < ņ <
<<ǺLQGLFDWH3UHWHVWǹ<<ǺLQGLFDWHSRVWWHVWǹ;Ǻ,QGLFDWHJRQHWKURXJKH[SHULPHQWDOWUHDWPHQW
%DVHGRQ WKHUHVHDUFKSXUSRVHDQG OHDUQHURULHQWHG WHDFKLQJVWUDWHJ\ WKHRU\DVDEDVLV IRUH[SORUDWLRQ
DQG WDNLQJ LQWR DFFRXQW WKH DFWXDO SUREOHPV RI GRPHVWLF VWXGHQWV WKLV SDSHU SUHVHQWV WKH WKHRUHWLFDO
IUDPHZRUNRIWKLVVWXG\VKRZQLQ)LJ,QGHSHQGHQWYDULDEOHV8VLQJVWDQGDUGH[SHULPHQWDODSSURDFKWR
GLYLGH WKH VWXGHQW VDPSOH LQWR H[SHULPHQWDO JURXS DQG FRQWURO JURXS WR FRQGXFW WHDFKLQJ )RU WKH FRQWURO
JURXSWUDGLWLRQDOOHFWXUHWHDFKLQJPHWKRGLVLPSOHPHQWHG,PSOHPHQWDWLRQSURFHVVLQFOXGHVOHFWXUHOHDUQLQJ
XQLW EDVLF VNLOO RSHUDWLRQ DQG DFWXDOZRUN XVLQJ WUDGLWLRQDO HYDOXDWLRQ PHWKRGV IRU VWXGHQW DFKLHYHPHQW
DVVHVVPHQW ,Q WKH ³H[SHULPHQWDO JURXS´ LQ DGGLWLRQ WR XVLQJ WKH WUDGLWLRQDO OHFWXUH PHWKRG DQG WHDFKLQJ
GHVFULEHGLQWKHFRQWUROJURXSOHDUQHURULHQWHGWHDFKLQJVWUDWHJ\IRUWHDFKLQJLVDOVRXVHGDVDVVHVVPHQWIRU
VWXGHQW OHDUQLQJ DFKLHYHPHQW  &RQWUROOHG YDULDEOHV 7KLV VWXG\¶V FRQWUROOHG YDULDEOHV LQFOXGHG WKH
IROORZLQJ WKUHHSDUWV ³6WXGHQWV
 EDVLF SURIHVVLRQDO DELOLW\SDUW UHIHUV WRSURIHVVLRQDO HOHFWULFDOPHFKDQLFDO
VXEMHFW³,QWHULRU:LULQJ3UDFWLFH´RIWKUHHFODVVHVHDFKZHHN7KLVLVFRQWUROOHGE\XVLQJVWXGHQWV¶³,QWHULRU
:LULQJ3UDFWLFH³JUDGHWRWDODQDO\VLVPHWKRG7KHWHDFKHU¶VWHDFKLQJDELOLW\UHIHUVWRWKHWHDFKHUDELOLW\LQ
WDNLQJRQWKHVXEMHFWRI³,QWHULRU:LULQJ3UDFWLFHLQFOXGLQJSURIHVVLRQDOVNLOOVDQGWHDFKLQJH[SHULHQFHDQG
LV WR EH FRQWUROOHG E\ WKH H[SHULPHQWDO SURFHVV 'HSHQGHQW YDULDEOH 7KH /HDUQHU 2ULHQWHG 7HDFKLQJ
6WUDWHJ\/HDUQLQJ$FKLHYHPHQW´ VFDOH LQFOXGHV VXEMHFW WHVWVDQG WHFKQLFDO WHVWV$QG WKH3UREOHP6ROYLQJ
$ELOLW\/HDUQLQJ$FKLHYHPHQWV´VFDOH¶VILYHDVSHFWVLQFOXGHWKHDELOLW\ WRLGHQWLI\SUREOHPVGDWDFROOHFWLQJ
FDSDFLW\WKHDELOLW\WRVHOHFWVROXWLRQVSHUIRUPLQJVROXWLRQVDQGWKHHIIHFWLYHQHVVRIWKHVROXWLRQ

)LJ5HVHDUFKRUJDQL]DWLRQFKDUW
7KHUHVHDUFKVWHSVDQGWRROVDUHDVIROORZ
%DVHGRQHQDEOLQJVWXGHQWVWREHIDPLOLDUZLWKWKHDSSOLFDWLRQRIYDULRXVZLULQJFLUFXLWVWKLVGRFXPHQW
HVSHFLDOO\FRQGXFWHGH[SHULPHQWGHVLJQXVLQJ³0DQXDO$XWRPDWLF/HYHO&RQWURO&LUFXLW´DVVKRZQLQ)LJ
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7KHVWHSVDUHGHVFULEHGDVEHORZ/DPSVKXQWLVDVLQJOHSKDVHWZRZLUH9ROWZLWKDUDWHGFXUUHQWRI
$PS,WVIXQFWLRQLVWZRWKUHHZD\VZLWFKZLWKIOXRUHVFHQWOLJKWVKRZLQJGHYLFHFRQWUROOLQJDQLQFDQGHVFHQW
ODPS7KH LQFDQGHVFHQW ODPS LV FRQWUROOHG IURP WKH VHFRQG VZLWFK:KHQ WKH LQFDQGHVFHQW OLJKW LV RQ WKH
IOXRUHVFHQW OLJKWVRIHDFKVZLWFKZLOO WXUQRII:KHQ WKH LQFDQGHVFHQWOLJKW LVRIIHDFKVZLWFK¶V IOXRUHVFHQW
LQGLFDWRU OLJKWZLOO WXUQ RQ LQGLFDWLQJ HDFK VZLWFK¶V SRVLWLRQ 7KH WRROV XVHG LQ WKLV UHVHDUFK LQFOXGHV WKH
IROORZLQJ VL[ W\SHV OHDUQHURULHQWHG WHDFKLQJ VWUDWHJ\ FRXUVH PDWHULDO EDVLF SURIHVVLRQDO DELOLW\ DQDO\VLV
³,QWHULRU:LULQJ3UDFWLFHOHDUQHURULHQWHGWHDFKLQJVWUDWHJ\OHDUQLQJDFKLHYHPHQWDFDGHPLFNQRZOHGJHVFDOH
³,QWHULRU :LULQJ 3UDFWLFH´ OHDUQHU RULHQWHG VWUDWHJ\ OHDUQHU¶V DFKLHYHPHQW WHFKQLFDO VNLOO VFDOH SUREOHP
VROYLQJDELOLW\VFDOHDQGSRVWOHDUQHURULHQWHGWHDFKLQJVWUDWHJ\OHDUQHUTXHVWLRQQDLUH7KLVVWXG\¶VVWXG\IORZ
FKDUWLVVKRZQDVLQ)LJ


)LJ0DQXDODXWRPDWLFOHYHOFRQWUROFLUFXLW

)LJ5HVHDUFKIORZFKDUW
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6WXG\UHVXOWV
7KHDQDO\VLVRIGLIIHUHQFHLQVWXGHQW¶VDFDGHPLFOHDUQLQJDQGDFKLHYHPHQWVIRUGLIIHUHQWJURXSVRI
WHDFKLQJVWUDWHJLHVLVDVIROORZ
7DEOH  VKRZV WKH GHVFULSWLYH GDWD RI EDVLF SURIHVVLRQDO DELOLW\ SUHWHVW VFDOH IRU HDFK JURXS RI
VWXGHQWV7KHGDWD VKRZ WKDW W  S  QRW UHDFKLQJVLJQLILFDQW OHYHO7KH VHFRQGJURXSRI VWXGHQWV¶
³,QWHULRU:LULQJ3UDFWLFH´EDVLFEDFNJURXQGDELOLW\GLGQRWVKRZVLJQLILFDQWGLIIHUHQFH
7DEOH%DVLFSURIHVVLRQDODELOLW\SUHWHVWWWHVWDQDO\VLVVXPPDU\
*URXS'LIIHUHQFH 1XPEHURISHRSOH 0HDQ 6WDQGDUGGHYLDWLRQ WYDOXHV
&RQWUROJURXS   

([SHULPHQWDOJURXS   
S
7KHGLIIHUHQWLDODQDO\VLVRIVWXGHQWSUREOHPVROYLQJVNLOOVDELOLW\IRUWKHLPSOHPHQWDWLRQRIGLIIHUHQW
WHDFKLQJVWUDWHJLHVLVDVIROORZ
7DEOH  5HVXOWV$1&29$ DQDO\VLV UHVXOW )    S   ZH FDQ VHH DIWHU HOLPLQDWLQJ ³%DVLF
3URIHVVLRQDO$ELOLW\¶VSUHWHVWVFRUH$IIHFWV´FRYDULDQFHWKHWZRNLQGVRIWHDFKLQJPHWKRGKDVQRWUHDFKHG
VLJQLILFDQW GLIIHUHQFHV LQ WKH VWXGHQW¶V DFDGHPLF VNLOO OHDUQLQJ DFKLHYHPHQWV 7KH UHVXOWV RI FRYDULDQFH
DQDO\VLV IURP7DEOH  )    S   ZH FDQ VHH DIWHU HOLPLQDWLQJ ³7KH$IIHFW RI%DVLF 3URIHVVLRQDO
$ELOLW\ SUHWHVW´ FRYDULDQFH WKH VWXGHQW¶V WHFKQLFDO VNLOOV DFKLHYHPHQW IRU WKH WZR W\SHV RI WHDFKLQJ
PHWKRGV WHFKQLFDO VNLOOV3RVWWHVW KDV UHDFKHG D VLJQLILFDQW GLIIHUHQFH7DEOH5HVXOWV VKRZHG WKDW DIWHU
HOLPLQDWLQJ ³%DVLF 3URIHVVLRQDO $ELOLW\ SUHWHVW VFRUH $IIHFW´ FRYDULDQFH WKH VWXGHQW¶V WHFKQLFDO VNLOOV
OHDUQLQJ DFKLHYHPHQW WHFKQLFDO VNLOOV 3RVWWHVW SHUIRUPDQFH XVLQJ OHDUQHURULHQWHG WHDFKLQJ VWUDWHJ\
DGMXVWHG DYHUDJH RI ZDV VLJQLILFDQWO\ EHWWHU WKDQ WUDGLWLRQDO WHDFKLQJPHWKRGV DGMXVWHG DYHUDJH RI
 7DEOH&RYDULDQFHDQDO\VLV UHVXOWV VKRZ WKDW) S  DQGDIWHUHOLPLQDWLQJ WKH ³%DVLF
3URIHVVLRQDO $ELOLW\ SUHWHVW VFRUH $IIHFWV´ FRYDULDQFH WKH VWXGHQW¶V RYHUDOO DFDGHPLF DQG WHFKQLFDO
OHDUQLQJ DFKLHYHPHQWV DFDGHPLF DQG WHFKQLFDO VXEMHFWV KDV VKRZQ VLJQLILFDQW GLIIHUHQFHV IRU WKH WZR
GLIIHUHQWWHDFKLQJPHWKRGV7DEOH5HVXOWVVKRZVWKDWDIWHUHOLPLQDWLQJWKH³%DVLF3URIHVVLRQDO$ELOLW\SUH
WHVW VFRUH$IIHFWV´FRYDULDQFH WKH WZR W\SHVRI WHDFKLQJPHWKRG¶VSHUIRUPDQFHRQ WKH VWXGHQW¶VDFDGHPLF
DQG WHFKQLFDORYHUDOO OHDUQLQJDFKLHYHPHQW DFDGHPLFDQG WHFKQLFDO VXEMHFW UHVXOW LQGLFDWH OHDUQHURULHQWHG
WHDFKLQJ VWUDWHJ\ DGMXVWHG PHDQV RI ZDV VLJQLILFDQWO\ EHWWHU WKDQ WKH WUDGLWLRQDO WHDFKLQJ PHWKRG
DGMXVWHGPHDQVRI
7DEOH6XPPDU\RIDFDGHPLFSRVWWHVWFRYDULDQFHDQDO\VLVIRUWKHWZRW\SHVRIWHDFKLQJPHWKRGV
9DULDWLRQ6RXUFH 66 ') 06 )
%HWZHHQ*URXSȐ*URXS'LIIHUHQFHȑ   

:LWKLQ*URXSȐ0DUJLQRI(UURUȑ   
7DEOH6XPPDU\RIWHFKQLFDOVNLOOV3RVWWHVWFRYDULDQFHDQDO\VLVIRUWKHWZRW\SHVRIWHDFKLQJPHWKRGV
9DULDWLRQ6RXUFH 66 ') 06 )
%HWZHHQ*URXSȐ*URXS'LIIHUHQFHȑ   

:LWKLQ*URXSȐ0DUJLQRI(UURUȑ   
S
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7DEOH7KHWHFKQLFDOVNLOO3RVWWHVWPHDQVVWDQGDUGGHYLDWLRQDQGPHDQVDIWHUDGMXVWPHQWRIWKHWZRWHDFKLQJPHWKRGV
*URXS'LIIHUHQFH 1XPEHURISHRSOH 0HDQ 6WDQGDUGGHYLDWLRQ 0HDQVDIWHUDGMXVWPHQW
&RQWUROJURXS    
([SHULPHQWDOJURXS    
7DEOH6XPPDU\RIWKHDFDGHPLFDQGWHFKQLFDORYHUDOO3RVWWHVWFRYDULDQFHDQDO\VLVIRUWKHWZRWHDFKLQJPHWKRGV
9DULDWLRQ6RXUFH 66 ') 06 )
%HWZHHQ*URXSȐ*URXS'LIIHUHQFHȑ   

:LWKLQ*URXSȐ0DUJLQRI(UURUȑ   
S
7DEOH7KHDFDGHPLFDQGWHFKQLFDORYHUDOO3RVWWHVWPHDQVVWDQGDUGGHYLDWLRQDQGDGMXVWHGPHDQVIRUWKHWZRWHDFKLQJPHWKRGV
*URXS'LIIHUHQFH 1XPEHURISHRSOH 0HDQ 6WDQGDUGGHYLDWLRQ 0HDQVDIWHUDGMXVWPHQW
&RQWUROJURXS    
([SHULPHQWDOJURXS    
7KHVWXGHQWV
SUREOHPVROYLQJDELOLW\DQG³,QWHULRU:LULQJ3UDFWLFH´OHDUQLQJDFKLHYHPHQWFRUUHODWLRQ
DQDO\VLVLVDVIROORZ
3UREOHPVROYLQJVNLOOV3UHWHVWGLIIHUHQWLDODQDO\VLV7DEOHVKRZVWKDW7KHGHVFULSWLYHGDWDRIWKH
WZRVWXGHQWJURXS¶VSUREOHPVROYLQJVNLOOVSUHWHVWVFDOHLQGLFDWHVWKDWW S ZKLFKGRHVQRWUHDFK
VLJQLILFDQWOHYHOV7KHWZRJURXSVRIVWXGHQWVWKHQUHFHLYHGSUREOHPVROYLQJDELOLW\WHVWRIWKHPHDQVZKLFK
GRHV QRW UHDFK VLJQLILFDQW OHYHO ,Q RWKHUZRUGV WKH WZR JURXSV RI VWXGHQWV¶ SUREOHP VROYLQJ VNLOOV GR QRW
VKRZDVLJQLILFDQWGLIIHUHQFHEHIRUHWKHH[SHULPHQW7DEOH$1&29$DQDO\VLVUHVXOW) S 
DIWHU HOLPLQDWLQJ WKH ³3UREOHP 6ROYLQJ 6NLOO 3UHWHVW 6FRUH¶V$IIHFW´ FRYDULDQW VWXGHQW¶V SUREOHP VROYLQJ
VNLOOVSRVWWHVWVKRZVVLJQLILFDQWGLIIHUHQFHIRUWKHWZRGLIIHUHQWPHWKRGVRIWHDFKLQJ7DEOH5HVXOWVVKRZ
WKDW DIWHU HOLPLQDWLQJ ³3UREOHP 6ROYLQJ 6NLOO SUHWHVW VFRUH $IIHFWV´ FRYDULDQFH WKH VWXGHQW¶V SUREOHP
VROYLQJVNLOOSHUIRUPDQFHWHVWSRVWWHVWVKRZWKDWOHDUQHURULHQWHGWHDFKLQJPHWKRGDGMXVWHGPHDQV
ZDVVLJQLILFDQWO\EHWWHUWKDQWUDGLWLRQDOWHDFKLQJPHWKRGVDGMXVWHGPHDQVRI
7DEOH6XPPDU\RISUHWHVWSUREOHPVROYLQJVNLOOVWWHVWDQDO\VLV
*URXS'LIIHUHQFH 1XPEHURISHRSOH 0HDQ 6WDQGDUGGHYLDWLRQ W
&RQWUROJURXS   

([SHULPHQWDOJURXS   
S
7DEOH6XPPDU\RIWKHSUREOHPVROYLQJVNLOOSRVWWHVWFRYDULDQWVFRUHDQDO\VLVRIWKHWZRPHWKRGVRIWHDFKLQJ
9DULDWLRQ6RXUFH 66 ') 06 )
%HWZHHQ*URXSȐ*URXS'LIIHUHQFHȑ   

:LWKLQ*URXSȐ0DUJLQRI(UURUȑ   
S
7DEOH7KHPHDQVVWDQGDUGGHYLDWLRQPHDQVDIWHUDGMXVWPHQWRIWKHWZRWHDFKLQJPHWKRG¶VSUREOHPVROYLQJVNLOOVWHVW
*URXS'LIIHUHQFH 1XPEHURISHRSOH 0HDQ 6WDQGDUGGHYLDWLRQ 0HDQVDIWHUDGMXVWPHQW
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&RQWUROJURXS    
([SHULPHQWDOJURXS    
7KHUHVXOWVDQGGLVFXVVLRQDUHDVIROORZ
8VLQJ WKH 3HDUVRQ SURGXFW PRPHQW FRUUHODWLRQ DQDO\VLV RQ WKH VWXGHQW H[SHULPHQW JURXSV¶ SUREOHP
VROYLQJ DELOLW\ SRVWWHVW DQG KLJKHU YRFDWLRQDO HOHFWULFDO PHFKDQLFDO VWXGHQWV ³,QWHULRU :LULQJ 3UDFWLFH´
OHDUQLQJ DFKLHYHPHQW DFDGHPLF SRVWWHVW WHFKQLFDO SRVWWHVW DFDGHPLF DQG WHFKQLFDO RYHUDOO SRVWWHVW WR
XQGHUVWDQGWKHUHODWLRQVKLSEHWZHHQWKHOHYHOVRISUREOHPVROYLQJDELOLW\DFDGHPLFOHDUQLQJDFKLHYHPHQWV
WHFKQLFDO VNLOO SUDFWLFDO DFKLHYHPHQW DQG WKH DFDGHPLF DQG WHFKQLFDO RYHUDOO OHDUQLQJ DFKLHYHPHQW 
&RUUHODWLRQ DQDO\VLV RI SUREOHPVROYLQJ DELOLW\ DQG DFDGHPLF DFKLHYHPHQW FDQ EH VHHQ IURP 7DEOH 
$QDO\VLV UHVXOWV ,Q SUREOHPVROYLQJ DELOLW\ RWKHU WKDQ SUREOHP FRQILUPDWLRQ OHYHO U    DQG DFDGHPLF
OHDUQLQJDFKLHYHPHQWVQRWUHDFKLQJVLJQLILFDQWOHYHORWKHUVVXFKDVGDWDFROOHFWLRQOHYHOU  VHOHFWWKH
VROXWLRQOHYHOVU   LPSOHPHQWDWLRQOHYHOU  VROXWLRQHIIHFWLYHQHVVOHYHOU  DVZHOODVWKH
RYHUDOOFDSDFLW\RISHUIRUPDQFHU UHDFKHGVLJQLILFDQWOHYHO&RUUHODWLRQDQDO\VLVRISUREOHPVNLOOV
DQG WHFKQLFDO OHDUQLQJ DFKLHYHPHQWV 7DEOH  DQDO\VLV UHVXOWV VKRZ WKDW DOO SUREOHP VROYLQJ LWHPV
LQFOXGLQJSUREOHPFRQILUPDWLRQU GDWDFROOHFWLRQU VROXWLRQVHOHFWLRQU LPSOHPHQWDWLRQ
U    VROXWLRQ HIIHFWLYHQHVV U    DQG RYHUDOO SHUIRUPDQFH DELOLW\ U    DQG WHFKQLFDO OHDUQLQJ
DFKLHYHPHQWVFRUUHODWLRQUHDFKHGDVLJQLILFDQWOHYHO&RUUHODWLRQDQDO\VLVEHWZHHQSUREOHPVROYLQJDELOLW\
DQG RYHUDOO OHDUQLQJ DFKLHYHPHQW LQ 7DEOH  DQDO\VLV UHVXOW VKRZV WKDW $OO LWHPV LQ SUREOHP VROYLQJ
LQFOXGLQJSUREOHPFRQILUPDWLRQU GDWDFROOHFWLRQU VROXWLRQVHOHFWLRQU LPSOHPHQWDWLRQ
U VROXWLRQHIIHFWLYHQHVVU DQGRYHUDOOSHUIRUPDQFHDELOLW\U KDYHUHDFKHGDVLJQLILFDQW
OHYHOZLWKDFDGHPLFDQGWHFKQLFDORYHUDOOOHDUQLQJDFKLHYHPHQW
7DEOH6XPPDU\RIFRUUHODWLRQDQDO\VLVEHWZHHQSUREOHPVROYLQJVNLOOVDQGDFDGHPLFOHDUQLQJDFKLHYHPHQWV
3URMHFWQDPH
3UREOHP
&RQILUPDWLRQ
'DWD&ROOHFWLRQ 6ROXWLRQ6HOHFWLRQ ([HFXWLRQ 6ROXWLRQ(IIHFWLYHQHVV 2YHUDOO$ELOLW\3HUIRUPDQFH
$FDGHPLF/HDUQLQJ
$FKLHYHPHQW
     
1 ǹS
7DEOH6XPPDU\RIFRUUHODWLRQDQDO\VLVEHWZHHQSUREOHPVROYLQJVNLOOVDQGWHFKQLFDOOHDUQLQJDFKLHYHPHQWV
3URMHFWQDPH
3UREOHP
&RQILUPDWLRQ
'DWD&ROOHFWLRQ 6ROXWLRQ6HOHFWLRQ ([HFXWLRQ 6ROXWLRQ(IIHFWLYHQHVV 2YHUDOO$ELOLW\3HUIRUPDQFH
7HFKQLFDO/HDUQLQJ
$FKLHYHPHQW
     
1 ǹS
7DEOH6XPPDU\RIFRUUHODWLRQDQDO\VLVEHWZHHQSUREOHPVROYLQJVNLOOVDQGDFDGHPLFDQGWHFKQLFDORYHUDOOOHDUQLQJDFKLHYHPHQW
3URMHFWQDPH 3UREOHP&RQILUPDWLRQ 'DWD&ROOHFWLRQ 6ROXWLRQ6HOHFWLRQ ([HFXWLRQ 6ROXWLRQ(IIHFWLYHQHVV 2YHUDOO$ELOLW\3HUIRUPDQFH
/HDUQLQJ
$FKLHYHPHQW
     
1 ǹS
7KLV DUWLFOH¶V DFWXDO HTXLSPHQW SLFWXUH LV VKRZQ DV LQ EHORZ )LJ  DIWHU WKH WHDFKLQJ H[SHULPHQW DOO
LQIRUPDWLRQ UHVXOWV DIWHU VWDWLVWLFDO DQDO\VLV LV GHVFULEHG DV IROORZV ,Q WKH VWXGHQW DFDGHPLF OHDUQLQJ
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DFKLHYHPHQWRI³,QWHULRU:LULQJ3UDFWLFH´WKHH[SHULPHQWDOJURXSDQGWKHFRQWUROJURXSVKRZHGQRVLJQLILFDQW
GLIIHUHQFHV+RZHYHU LQ RYHUDOO WHFKQLFDO OHDUQLQJ DFKLHYHPHQW WKH H[SHULPHQW JURXSZDV VXSHULRU WR WKH
FRQWUROJURXS6HFRQGO\IRUVWXGHQWSUREOHPVROYLQJOHDUQLQJDFKLHYHPHQWLQ³,QWHULRU:LULQJ3UDFWLFH´WKH
H[SHULPHQWDO JURXSZDV VXSHULRU WR WKH FRQWURO JURXS DQG KDV FRUUHODWLRQZLWK ³,QWHULRU:LULQJ 3UDFWLFH´
OHDUQLQJDFKLHYHPHQWV([SHULPHQWDOJURXSVWXGHQWVKDGDVLJQLILFDQWSRVLWLYHYLHZWRZDUGVOHDUQHURULHQWHG
WHDFKLQJVWUDWHJ\LQSRVWH[SHULPHQWLQYHVWLJDWLRQ

)LJ$FWXDOLQWHULRUZLULQJSLFWXUH
&RQFOXVLRQV
7KLV SDSHU PDLQO\ GLVFXVVHV DIIHFWV RI OHDUQHU RULHQWHG WHDFKLQJ VWUDWHJ\ KDYH RQ VWXGHQW OHDUQLQJ
DFKLHYHPHQWVLQ³,QWHULRU:LULQJ3UDFWLFH´7KURXJKUHVHDUFKTXHVWLRQVVWXG\LPSOHPHQWDWLRQDQGUHVXOWVRI
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
,QDGRSWLQJOHDUQHURULHQWHGWHDFKLQJVWUDWHJ\SUREOHPVROYLQJDELOLW\SHUIRUPDQFHLVVXSHULRUWRWUDGLWLRQDO
WHDFKLQJPHWKRGV 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FRQFOXVLRQVZHFDQVHHWKDWOHDUQHURULHQWHGWHDFKLQJVWUDWHJ\LVZRUWK\RISURPRWLRQLQHGXFDWLRQDQGFDQ
EXLOGDOHDUQHURULHQWHGOHDUQLQJHQYLURQPHQWWKURXJKVFKRRODGPLQLVWUDWLRQDQGUHODWHGUHVRXUFHV7HDFKHUVLQ
UHOHYDQW VXEMHFW VKRXOG XWLOL]HPRUH OHDUQHURULHQWHG WHDFKLQJ VWUDWHJ\ZKLOH WHDFKLQJ WR UDLVH WKH VWXGHQWV¶
OHDUQLQJDFKLHYHPHQWVDQGSUREOHPVROYLQJDELOLW\$QGWKURXJKRUJDQL]DWLRQRIRQWKHMREWHDFKHU¶VWUDLQLQJ
VWUHQJWKHQWHDFKHU¶VXVHRIOHDUQHURULHQWHGWHDFKLQJVWUDWHJ\DQGLPSURYHWHDFKLQJTXDOLW\
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